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(54) rMflPOMEXAHI4MECKA« flOPHMPyiO- 
UtAfl TO/IOBKA fl/lfl PACUJMPEHUfl rO0>- 
PUPOBAHHOrO n/lACTblPfl B OBCA/JHOfl 
KO/IOHHE 

(57) rMApoMexaHvmecKafl AOpHMpyioman ro/io- 
Bxa A"fl pacumpeKusi ro^pwpooaHHoro rma- 
CTbipsi b o6caAHOw Konoime. flopHnpyiomaa 
ro.noBica C0Aep*MT xoHyc-nyaHCOH c npOAO/ib- 

HbfMM npo4>M/lbHUMM K0H3BK3MM. KOpnyC C Ca~ 

Moyn/ioTHflioinewcfl Tpy6MaTOM Ana<J>parMOM t 
CTyneH^iaTbiMM b nonepemioM ce*ienMM oxHa- 

MM M pa3MeiUeHHb!MH B HMX BblABMXHbIMM CCK- 

TopaMM, cTy ncHMaTWMii b nonepeMHOM 
ceMeHMH. 4 irin. 



HsoGpeTeHMe othocmtc« k ycipoiiCToaM 
Ann peMOHTd o6caAHbix ko/iohh He4>T«Hwx. ra- 
306 bix m Apyrnx cKBaxwH c ue/tbio bocct3hob- 
neHMs repMeTMHHocTM m ynpoMxeHMn ctchkm 
jco/iohhu nyTeM ycTdHOBKH CTa/ibHoro nnacTbi- 
pn m co3A3hm« HanpnxceHHoA CHCteMbi o6cdA~ 
Man Tpy6a - nnacrbipb. 

Uesib M3o6peTeMM« — yae/iMMeHMe 3<H>eK- 

THBHOCTtl paSOTbl fO/IOBXM 3a CHCT yB6/lMM€HMfl 

paAwa/ibHoro yCM/iMfl Ha cexropa u yae/iMMe- 
Hwe cpoxa c/iy*c6u. 

Ha 4>nr. 1 npcACTaa/ieHa AopHMpywmas 
ronoBxa. npoAOAbHbtA pa3pe3. b TpaHcnopT- 
hom no/i oj*c6 hum; Ha 4>wr. 2 - AopHMpyK>iuan 
ronoBxa, o6uimm bma. b padoseM nonoxenHw; 
Ha 4>Hr. 3 - to ace. nonepewHUM pa3pe3 npu 
pacuiMpeHMH ceKTopoe b Tpy6e c MWHMManb- 
how tojiiumhom cTetiKM: Ha 4> Mr - 4 - to xce. 
nonepeMHuu paape3 npu npn*ta™n nnacTbipa 
b Tpy6e c MaKCHMa/ibHoA to/iiumhom ctbhkm. 

rMApOMexaHMsecKan AOpHHpytouian ro/io- 

BK3 COCTOMT M3 KOpnyCd 1 C OXH3MM, BbinO/1' 



HeHnoro b BMAe ynopHbix (pnanixeB 2 m um/iuh- 
Apa-x/ieTKH 3. 3dxpenneHHOH Me*Ay <J)/iaHua- 
mm. OxHa xopnyca BbtnoiiHeHu CTyneHMaTWMM 
b nonepeMHOM cbmchmm. Ha nycTOTe/icm 
CTBO^bHOH sacTM xopnyca raHKOft 4 aamHyTbi: 
Konyc-nyaHCdH 5. ynopnue 4>/iaHtibi 2 m um- 
/iMHAP-xiieTxa 3. UnnnHAP-xneTKa 3 4>MKCMpy- 
eTcn TaxMM o6paaoM, hto n/iocxocTM 
CHMMeTpHii okoh xopnyca m ycTaHoaneHHbix b 
hmx cryneHMaTbix d nonepeMHOM HanpaB/ieHMM 

CCKTOPOB 6 COBMetUeHbl C n/lOCKOCTBMM CMM- 
MeTpMM npOAO/lbHWX npO<J)MJlbHWX KaHdSOK 

KOHyca-nyaKCOHa 5. Ha CTBO/ibHOM m3ctm xop- 
nyca nOA UM/1MHAPOM-K/1CTKCM 3 M CeXTOpdMM 

6 pa3MeiueHa caMoyn/iOTHsuoiAaflCft Tpy6Ma- 
Tan AMd4>parMa 7, B3anMOAeMCTByK)iua« c 
6onbtiJMMM CTyneHflMM ceKTopos 6. 

Yctpomctbo paGoTaeT GneAyioiAMM o6pa- 

30M ( 4>Mf. 2). 

flpM cnycKe o o6caAHyto xo/iOHHy 8 hmx* 
hum KOHeu ro4>pnpoBaHHoro nnacTbipn 9 pac- 
no/ioxeH Ha Konyce-nyaHCOHe 5. npimeM 
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BorHyrwe nyMM n/iacTbip* bbcachw m ynnpawT- 
b npoAonbHwe npo<t>n/ibHue k3H3bkm nony- 
nyaHCOHa. rinactbipb hsr&t Ha mianm 10 
* ero aepxHMM kohcu 4>wKCMpyeTC» topuom 
cunoBbix uwniiHApOB AOpHa m/im rwAPOMexa- 
HMHecxoro «kop». 

npii co3AaHMM pa6oMero AaoneHMn ao- 
pHwpyiomaa ronoBxa bxoamt b nnacTbipb. pac- 
uiMp«« ero ao nnoTHoro xoHTaxTa c o6caAHOfl 
Tpy6ofl. noA Aaa^eHneM caMoyn/ioTH«K>tUMe- 
c« KOHUbt uM/iMHAPMHecxoft AM3<J>p3rMbi 7 
n/iOTHO npM*MM3K)TC9 x ctchksm rnyxoro yr- 
/iy6neHM« A, co3A3B3« repMemMHOCTb b pa6o-. 
sew xaMepe npaxTMsecxM 6e3 paA^anbHoro 
paciuMpeHMfl. 

UeHTpanbHan nacTb AM3<t>p3rMu P ac " 
uiMpwncb, b o 3 A& ft ct By eT Ma BUAow*Hbie cex- 
Topw 6, npwttMMa* mx k hcaokwmsm rinacTbip» 
(4>*r. 2). 

npw 3tom ocTanbHan Macro, pacumpmo- 
meftc» Awa^parMW ynMpaeic* b HenoABwx- 

HyK) BHyTp6H HK)K) * llOBepXHOCTb 

UM/iMHAPa-xneTK*t. . 

Pa6oMne <J>yHXUMM nepeneceHbi Ha Donee 
npoMHyto m AO/iroaeMHyK) unAMHAPWHecxyio 
Madb Awa4>parMW. 

. Un/iMHAPMMecKaR Awac^parNia, paciDMpn- 
«Cb, ynwpaeTcn sacTbio ceoew BHeiuHefi no- 
apxHOCTw b uwiMHAP-xneTky. B pe3y/ibT3Te 
Ha 'A*a<l>parMe bo3hmk3iot nppMoyronbHbie 

BblCTynbl M/1W BnaAMHbl (B 33BWCMM0CTW OT'CTe- 

nenw BbiABM^ceHna cexTopoa), cooTBeicTayio- 
mne'onopHow noBepxHOCTw ochobshmh 
xaxAoro cexTopa. Be/iwMMna ouABM*eHWsi 
cexTopa xo/ie6neTc« b saBwcwMOCTw ot to/iiam- 
Hbi ctchkw o6caAHOft Tpy6u, Hanwmin M/IM OT- 
cyTdBMR nnacTbipfl. 

Ha <J>ur. 3 m 4 noxaaaHbi npeAenbH we c/iy- 
Man BWABM)KeHM» cexTopoB noA H3rpy3xoii: 
npvi paciunpeHWHBTpy6ec MMHWMa/ibHOft to/i- 

lAMHOM CTeHXM (4>Mf. 3) M B Tpy5e C M3XCMM3/lb- 

Hoft toaiuwho* CTeHXM c n*3CTupeM (<|)Mr. 4). 
YcTynw. KOTopwe npw stom o6neraeT Awa$- 
parMd no nepwMetpy onopHOft nosepxHOCTM 
ocHOBdHun cexTopa. He npeebiuJSioT 3-35 mm. 

flpw Cr/l3)KeHHblX KpOMKaX M MMHMMa/lbHblX 

333op3x b oxHe MexAy CeKTOpOM m xopnycoM 
MCxniOMaeTcn npv»MMH3 6biciporo pa3pyiueHMn 



pe3MHbi Awa^parMbi: 33TexaHne w nocneAy»o- 
mee 3aiueM/ieHwe. flsxe b cnyMse nopwas am* 
3<j)parMbi H3 ydyne (noc/ie AflMTenb^ori 
3xcnny3T3UMM) b ronoBxe yAaeicn nerxo boc- 
5 cTdHOBMTb Heo6xoAWMoe AaB/ieHwe m 3aaep- 
unTb ycTSHOBxy nnacTbipa 6ea aaspwa w 
ocnoxHeHMft. npw nopwBe Ana<t>parMU yTenxs 

)KMAKOCTM B03M0)KHa TO/lbKO Mepe3 3330pbl B 

oxHe M«KAy cexTopoM m xopnycoM. npw xoao- 
10 bom nocaAKe cexTops b oxHe cyMMapns* n/i^- 
m3A»» 333opoB He npeBbiuiseT 20-40 mm . 

ymiTblB3R 60/lbW0a K03Xj><l)MUMeHT COnpOTMB- 

neHM« y3xoro meneBMAHoro 333ops m nepe- 

KpblTMR OCHOBHO* erO M3CTM pe3MHOft 

15 Awa<t>p3rMU. Heo6xoAMMoe Aaaiienwe moxct 
. 6wTb nerxo BoccTaHOB/ieHO He3H3MMTenbHbiM 

hOBblUieHHeM np0M3B0AWTeHbHOCTW HacopHo- 

roarpersTS. 

CyMMapHoe paAMa/ibHoe ycwnwe. pasBM- 
20 BaeMoe ronoBxoft. nepeAaeTCfl He Ha 12, 3 H3 
6 buabmjkhux cexTopoB. OeAOBaTenbHO, npw 

3T0M XCe p360MeM A3B/ieHMM yCMrtWe p3AH3Ab- 

Horo B03AeftCTBMJt cexTopa Ha hcaoxwm ro<t>- 
pbt B03pscT3eT o flBa pa3a, mto rapaHTupyeT 
25 nonHoe npwitaTMe n/i3crbip». 



<DopMyn3 M3o6peTeHM»i 

rMAP0Mex3HvmecK3$i AopHwpytotU3fl rono- 
30 bk3 A"« pacumpeHMB ro<t>pwpoBaHHoro nns- 

CTbipn. B 06C3AH0ft KOhOHHe. BK71K)M3K)m3» 

Konyc-nydHCOH c npoAO/ibHbiMW npo<J)HflbHW- 

MM X3HaBK3MW ( KOpnyC C p33MemeHHWMM B 

HeM caMoynnoTHfiioiueftcn Tpy64aT0fl Awa<J>- 
35 p3rMO« M BblABHKHblMM cexTopdMM. CTyneHHS- 
Tbl MM B -CeMeHMM. yCT3H0B/ieHHWMM C 
B03MO)KHOCTbK) B33MMOAeftCTBM« 60HbUieA 

CTyneHbio c Awa*parM0ft. oT/iwMaioiuajic» 
teM, mo, c uenbio yBe/iimeHM$i a^exTMBHOCTM 
40 P36otw ronoBKM 33 CMd yBenvmeHiw pdA^a/ib- 
Horo ycwniiq H3 cexropa m yaenMMeHMP cpoxd 
cnyxcGu. BWABwacHbie cexTops ewno/iHeHw 
• cTyneHMBTWMM b nonepeMHOM ceMeHMM. a xop- 
nyc MMeeT cTyneHM3Tbie b nonepeMHOM cese- 

45 HMM OKH3 nOA BUABMXHUe CeXTOP3* npMMCM 

nnocxocTM cuMMerpMM okoh xopnyca m npo- 
AonbHwx npo<t>n/ibHbix kshsbok xoHyca-ny3H- 
coHa coBMemeHu. 
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Enhanced efficiency of the head for expanding the corrugated patch 
U due to the Increased thrust on the sectors, and its longer service 
life, the extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 
aligned. 

The hydromechanlcal head is lowered In the casing string (8) 
so that the lower end of the corrugated patch (») is on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch Is held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinder* of the mandrel. 
**he pressure forces the cylindrical diaphragm (7) to bear on the 
*1 of the blind recess ensuring hermetldty of the working space. 
USB/ADVANTAGE - Repair of casing strings of oil. gas and 
wcher boreholes by installing a steel patch. Enhanced effectiveness 
of the head Is due to Increased radial stress on the sectors. 
BU1.M/7.7.M. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 1 0 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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